INTRODUCTION
============

Lower urinary tract symptoms (LUTS) due to benign prostatic hyperplasia (BPH) are one of the most common diseases in elderly males \[[@B1]\]. Patients in general are prescribed an alpha-blocker first and then, if necessary, are treated by transurethral resection of the prostate (TURP) if not enough response to the alpha-blocker is shown \[[@B2]\]. TURP has been accepted as the gold standard for the surgical management of symptomatic BPH \[[@B3]\]. Even though several excellent alpha-blockers are in use, some patients with severe LUTS require surgical therapy. Our county\'s guidelines recommend surgical management for patients with BPH with repeated urinary retention or bladder stone formation \[[@B4]\]. Recently, surgical therapy has come to include methods thought to be relatively less invasive than TURP \[[@B5]\]. These new methods have resulted in lower morbidity and excellent improvements in voiding and storage symptoms \[[@B6]\]. For example, holmium laser enucleation of the prostate (HoLEP) has become a widespread and well-accepted treatment modality with excellent outcomes compared to other conventional treatment modalities such as TURP and open prostatectomy \[[@B7],[@B8]\].

Because this surgical procedure is comparatively new, surgeons tend to concentrate on the completion of the surgery, and most previous reports regarding HoLEP have described the efficacy of the procedure for patients\' urination. As a next step, surgeons need to consider whether this procedure can be performed safely with a comparatively lower rate of adverse events than TURP. This new technique should not only be less invasive and offer better efficacy for urination but also show a lower ratio of adverse events, especially in terms of postoperative infectious diseases \[[@B9]\].

In this study, we retrospectively examined the incidence of postoperative infectious complications (PICs) in our early experience with HoLEP for BPH with a particular focus on the kind and duration of prophylactic antibiotic administration (PAA).

MATERIALS AND METHODS
=====================

1. Patients
-----------

A retrospective study was conducted in 90 patients complaining of LUTS who underwent HoLEP combined with morcellation at our institute between February 2008 and March 2011. All patients presented with LUTS due to BPH with or without overactive bladder.

2. HoLEP
--------

Briefly, a modified 26-Fr continuous-flow resectoscope (Karl Storz GmbH & Co., Tuttlingen, Germany) was used for enucleation of the prostate. A 550-µm end-firing laser fiber (SlimLine 550; Lumenis Inc., Yoqneam, Israel) was engaged with an 80 W holmium:yttrium-aluminum-garnet laser (VersaPulse Select, Lumenis Inc., Yoqneam, Israel). Energy power was usually set at 72 to 80 W (1.8 to 2.4 J and 30 to 40 Hz) and at 0.2 J and 40 Hz for hemostasis. Continuous irrigation was applied with normal saline during enucleation and morcellation. Tissue morcellation was performed with a VersaCut morcellator (VersaCut system, Lumenis Inc.) through a 6-degree rectangular nephroscope (Karl Storz GmbH & Co.). During the transurethral procedure, the outer sheath was always in the urethra, because the resectoscope and nephroscope were exchangeable in the outer sheath. After completion of the morcellation, a urethral catheter was inserted for continuous bladder irrigation with normal saline.

3. PAA
------

PAA was given intravenously for all patients. The kind and the dosing duration of PAA were based on the physicians\' discretion. PAA was as a rule started intravenously 30 minutes before surgery.

4. PICs
-------

PICs were diagnosed according to the Centers for Disease Control and Prevention (CDC) guidelines \[[@B10]\]; in short, a PIC was defined as a febrile (body temperature ≥38℃) complication caused by a surgical procedure at a surgical site, such as urinary tract infection (UTI), that occurred within 30 days after surgery.

5. Statistical analyses
-----------------------

We analyzed the relationship between the emergence of PICs and the kind or duration of PAA. Statistical analysis was conducted with the JSTAT Java Virtual Machine Statistics Monitoring Tool with use of the chi-square test (Sun Microsystems Inc., Santa Clara, CA, USA). Statistical significance was established at p\<0.05.

RESULTS
=======

1. Patients\' backgrounds
-------------------------

The baseline characteristics of the patients are summarized in [Table 1](#T1){ref-type="table"}. Median patient age was 72 years. Most patients had previously received an alpha-blocker. Forty percent of the patients had a history of urinary retention. Twenty-three (25.6%) had an indwelling catheter owing to urinary retention ([Table 1](#T1){ref-type="table"}).

2. Patients\' general complications
-----------------------------------

The patients\' general complications are shown in [Table 2](#T2){ref-type="table"}. Diabetes was seen in 19 patients (21.1%), heart disease in 17 (18.9%), and hypertension in 15 (16.7%). Urological cancer was seen in 3 patients (2 patients had bladder cancer and 1 renal cancer).

3. PAA
------

There were 18 patterns regarding the kind and duration of PAA; the details are shown in [Table 3](#T3){ref-type="table"}. The most frequently used PAA was sulbactam/ampicillin (SBT/ABPC; n=32, 35.6%), followed by cefazolin (n=18, 20.0%) and cefotiam (n=9, 10.0%).

4. PICs and the kind or duration of dosing of PAA
-------------------------------------------------

We examined the influence of the kind or duration of dosing of PAA on PCC occurrence. Our statistical data showed that there were no significant differences between 2 or fewer days and 3 or more days of PAA dosing with regard to PIC occurrence. There were also no significant differences between SBT/ABPC, which was most frequently used in this study, and other antibiotics for PAA with regard to PIC occurrence ([Tables 4](#T4){ref-type="table"}, [5](#T5){ref-type="table"}).

5. PICs
-------

PIC was diagnosed in 7 cases, and the PAA of the cases was 3 SBT/ABPC, 2 tazobactam/piperacillin, 1 cefazolin, and 1 cefotiam ([Table 4](#T4){ref-type="table"}). The detailed outcomes are shown in [Table 6](#T6){ref-type="table"}. There were 3 cases of prostatitis, 2 cases of pyelonephritis, and 2 cases of epididymitis. One case was diagnosed as sepsis after prostatitis caused by *Klebsiella pneumoniae* and was cured by use of doripenem, cefazolin, and levofloxacin. In all, 2 cases of *Serratia marcescens*, 1 case of *Proteus mirabilis*, and 1 case of *K. pneumonia* were cultured, and these were quite different from the preoperative culture data shown above, which suggested that preoperative treatments might be effective ([Table 6](#T6){ref-type="table"}).

DISCUSSION
==========

HoLEP for BPH has become widespread in the urological field and has recently been performed at many institutions \[[@B11]\]. HoLEP may involve less stress to patients \[[@B12]\] and should offer a lower rate of surgical site infection and postsurgical complications than open surgery or TURP. This is beneficial to patients and has supported the spread and acceptance of HoLEP \[[@B13]\]. This surgery has the benefit of less extensive injury to prostatic tissue than TURP \[[@B14]\]; thus, postsurgical local inflammation may not be as severe as with TURP \[[@B15]\]. Inflammation could be one risk factor for PICs, such as prostatitis \[[@B16]\], and therefore HoLEP may also be beneficial for suppressing PICs \[[@B17]\]. Basically, HoLEP is thought to cause the patients less stress in addition to having higher efficacy for LUTS \[[@B18]\]. However, the present study had 7 cases of PICs, and this ratio may be comparatively higher than in other reports \[[@B9]\]. There are several possible reasons for this; 1) Our 90 cases were performed by 7 surgeons including beginners with less than 5 cases of experience with HoLEP. Even though it is not clear whether there is a significant relationship between longer surgical time and a higher ratio of PIC occurrence, beginners or less-experienced surgeons take more time to accomplish the surgery than experienced surgeons \[[@B9]\], both to finish the surgical procedures such as enucleation or tissue morcellation and to avoid surgery-related adverse events. 2) PAA may not have included the most appropriate kind of antibiotics or duration of dosing. This is because the CDC guidelines and Japanese guidelines recommend that first-generation cephalosporins be administered every 2 to 3 hours during surgery and that penicillins, first-generation or second-generation cephalosporins, and aminoglycosides be administered within 72 hours in TURP, respectively \[[@B19]\].

In addition, discrepancies may exist between PAA performance and guideline recommendations in individual cases. This is because, for instance, the Japanese guideline recommends first-generation or second-generation cephalosporins, penicillins, and aminoglycosides for TURP as mentioned above but has not yet established guidelines for HoLEP \[[@B19]\]. Our most often used PAA is SBT/ABPC and the duration of dosing is recommended to be within 72 hours. However, our cases tended to have a longer duration of dosing with a higher ratio of PIC occurrence than in other reports \[[@B20]\], even in preoperative nonpyuria cases. Our statistical data showed that PIC occurrence did not depend on the kind or duration of PAA, which suggests that we may be able to shorten the duration of PAA, which may lead to the control of unnecessary antibiotic use.

Regarding causative bacteria, the PIC cases included 2 cases of *S. marcescens*, 1 case of *P. mirabilis*, and 1 case of *K. pneumonia*. Other reports showed *Escherichia coli* to be the representative causative bacteria \[[@B21]\]. Our comparatively broader spectrum PAA than recommended in guidelines or other reports, or preoperative intervention against preoperative pyuria cases, might have accounted for this difference.

We would like to emphasize the study limitations. This was a retrospective study and the number of cases was not enough for making definitive conclusions. Second, some of our cases were performed by surgeons who were less experienced with HoLEP and showed a comparatively higher ratio of PIC. Third, our PAA duration of dosing tended to be longer and the kind of antibiotics tended to be broad spectrum, which could lead to the emergence and spread of resistant strains \[[@B22]\]. Future studies should be performed to address these problems.

CONCLUSIONS
===========

The results of this retrospective study showed that PIC occurrence did not depend on the duration or the kind of PAA in our early experience with HoLEP. Further prospective study is necessary for the evaluation and establishment of prophylactic measures for PIC.
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Values are presented as median (range) or number (%).
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Prophylactic antibiotic administration (PAA) and postoperative infectious complication (PIC)
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SBT/ABPC, sulbactam/ampicillin; CEZ, cefazolin; CTM, cefotiam; FMOX, flomoxef; TAZ/PIPC, tazobactam/piperacillin; PZFX, pazufloxacin; CMZ, cefmetazole; IPM, imipenem; CAZ, ceftazidime; CMZ, cefmetazole; ABK, arbekacin.

###### 

Comparison between 2 or less days and 3 or more days or prophylactic antibiotic administration in postoperative infectious complication (PIC)
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###### 

Comparison between SBT/ABPC or other kind of prophylactic antibiotic administrations in postoperative infectious complication (PIC)
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SBT/ABPC, sulbactam/piperacillin.

###### 

Postoperative infectious complication cases and treatments
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POD, postoperative duration; DRPM/LVFX, doripenem/levofloxacin; MEPM, meropenem; TAZ/PIPC, tazobactam/piperacillin; CPFX, ciprofloxacin; CEZ, cefazolin.

^a^:Cured (sepsis): the patient was cured after the sepsis.
